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whence
the known solution.
er2
.(13)
If the upper fluid be the lighter, <r2 < cr1} and n* is positive. This indicates stability with harmonic oscillations, whose frequency increases without limit with k; that is, as the wave-length diminishes. If, on the other hand, <r2>o-1, the equilibrium is unstable, and the instability (measured by the rate at which a small disturbance is multiplied in a given time) is greater the smaller the wave-length. If the disturbance be not limited to two dimensions, we have simply to replace k by
We know from the general theory that only real values of w2 are admissible in (9), and that if dcrjdz be negative throughout, all the values of w.2 are positive, but if da-jdz be positive throughout, all the values of rP are negative. In order to prove this from the equation, suppose that w and w' are two solutions corresponding to different values of nz, say nz and n'2. Then
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or, on integration by parts between two finite or infinite limits for which w, w' vanish,
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aww'dz + k* ~   -7- ww'dz = 0. n2/ dz
.(14)
In this equation w and w may be interchanged if n'2 be written for n2. Hence
(15)
ww'dz = 0 ............................... (16)
If now n2 could be complex, there would be two solutions of the form = a + 1/3,   w = a - ifi,   and equation (15) would become
Avhich cannot be true if, as we suppose, a- is everywhere positive. Again, suppose in (14) that w' = w.    Thus
from which it is evident that, if d<r/dz be of one sign throughout, nz can only be of the opposite sign.. The second boundary condition is obtained by integrating equation (9) across the surface of transition. Thus
